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lis** 1 1 

ftjWEJ»*aiT?*oTs 1 8 om_bl 2 3 0*lt*ot« (S*¥*&^f- ' 

SMw/RfWlMn) #1. 2 5JSLTT?**«-1, 4-^;V*>, t1t\t*<r>& 

mmfrbttz, mimic 
[it** 2 1 

HfrlBa - 1 , 4 - « - 1 , 4 - VT**, fjf** 1 KsBlfto 

[Iff** 3] 

ftfc J: J: DWRSftiflgHWrc*** Iff** 1 HlB*tf>*«BMo 

[It** 4 ] 

teSJfflte^JT** o t, S-g-flP** 1230 m± 37000 JTFT* o Tfrffcjgtf* 1.25 
[IS** 5 ] 

frlBa-i, A-rnsjjvhK mm&ma-i, 4-yfr%>"e*>&> iff** 4 hbB*o 

[W**6] _ 

<b*J:a ? ^^'b 3 5:*^^ ua^ii.S'fk^lMifit?**, iff** 4 KtiM<nm&Mo 

m&fr^ a-1, 4 - * y \±, 180 JBLt 1230 t^fg 

1 . 2 5 mT"e& «9 , 

^llS^ia - 1, 4-^;V*V{±. tt&ifil 230 JBLh 3700 0*»t*ot» 
Wl. 2 5&T-?&^ JHWt-frAlo 
[Iff** 8] 

Itria a - l , 4-^;v#>tf*. « - 1 , 4 -r^u fff**7 fctf*© 



[Iff** 9 ] „ 
[W** 10] 

fUBtefl^f-Ji: a - 1 , 4 - 7)\s* > * tz\±^(D{mm t , ^IBffi^ft « - 1 , 4 - * ;v 
*>S fctt-tolMlftfcoIiJk^ 98 : 2-60 : 4 0f*^> »**7 teBBttofli 

[Iff** 1 1 ] 

frfB-fe^T-fi: a- I, A-y*/ijy£iz. \±t<ommm t , WK^^ft « - 1 , 4 - 
ijyttzi±t<Dmmmt<DMAit^, 2 : 98-40 : 60T-&&. |ff**7 HSBIftoJW 

[Iff** 1 2 ] 

Ift^ij- i, 4-^*>MU fi^ft^i 8 oJBLhi 2 3 o*«-e*oT3WH:K 
j&* 1 . 2 5 jsjlt-c* «? . 

«*^*« - 1, 4-^*^14. E^-E^l 2 3 0mJi3 7 0 0 0*l^ot5- 
fie*** 1.25 J2J.T-e* 4 ^ 8Mo 
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[0 0 0 1] 
[0 0 0 2] 

© * * ±m k , afew ^>tt® * iri± $ * * * k«* £ ie-a-t & i t 

Tfcfco i©J:^ft*JffiWO«fcUTI4, JRJ&#k ^iR#J^ 5 W<b*L 
o 

[0 0 0 3] 

So *<Dtz&, aHfoftSflKti. 2®®^±^K»J^Se^$tL-cv^^. £ fcfiJRttft! 
[0 0 0 4] 

ffiffl^tLSo *;v>n-^ (CMC) 14. ft^»*«S«*J^*> , 5. *«l*W»i#v>**, J* 

[0 0 0 5] 
[0 0 0 6] 

£*L&<D^ffi*araani»#, «MJ^jiL«fg^* ; £r#oTv^^-e{4^ < , 

[0 0 0 7] 
[0 0 0 8] 

smc, mfi**MttLx&fr*?-$-<-fz>tztt>\ l z > ^mizMvxmim\<r>m&$ s '^ < 

[0 0 0 9] 

»£4 0^<al§##{45i#> ^JfflWJi:Lt«i$*L-CV^o 5c^O»(4ii# 

i , 6 - ^ny vm&xmw tiifi£. C 1zM^<0 U ^ - "C & S o 
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tLTV^ 0 #^¥ 1 0 - 5 0 6 6 2 7^-<&m (trai) tra»^tT^n 
-*fcfflV*fcJR^aJKov»T&'<e>*L-CV** e Jfc#«¥8- 5 0 7 7 6 9 (WW 

[0011] 
[0 0 12] 

L^LlOi^: L-r3e&©«»* <b» <b tut T 5 u - X <£ •? fcM«jft**» 

(a) 5€«tiS»t#**tftT5 n-*{*. SAT, MMSt (Mw/Mn) 3*1. 3J^±fcj£ 
v^ 0 £fLt,©75n-7i:ii, (i) g a B HWKifiti:<vWiT?n-^, 

(i i) »^0»v>S»fi7 5n-^, &£Xf (i i i) f<04 J H«0^t©> »» 

(b) ^^^^tt^T^n-^o^f-Sli, fflUT, fttkDaHStlkDat* 

[0 0 13] 
[0 0 14] 
[0 0 15] 

-itU, 7^n-^^iItU> 75n^^5-€ (amylosucrase 
, EC 2.4.1.4) fcflUI 3** AMSUftkBJt) o AMS 

Ui*t?#«btt* a- 1, 4-^;V*>ti1&*^m-e$)^»o »JKfc«*3*Lfc7$n;**-7 
-•tf*fl§v>-CjU8c$*La a - 1 , 4- fl^ili8, 9 4 1Dat* 
£ k&&ZtlX\i*& (Montalk?), FEBS Letters 4 7 1**219 
- 2 2 31 (2 0 0 0#) ; W&sfrJCffi 1 ) o 
[0 0 16] 

#3E2 0 0 2 - 5 1 1 4 2 9^&m. (WlfcfcflU) **. AMSUfe«U«-l- 

4-^^*vtfflv>^jfettte5W*Hi^i-ao »K : tilt3o+i?tt, «-i, 4-^;v# 

^Ofl-ffcJKttl. 5~ 1 5^^! LV*fciB*S*iTV»a 0 t0^tfcJKJ±5t«i*»fi* 
©75 n-^hlwi^O'd-C'-e*) 0. ^F*w^***J£v» 0 ^(Dtzib, W H^lR 3 TJB v> <b 

v&ttzteWM-ei&mztizzt&iiki-z l^okmlt. ^mi±^Jfi> en^^SJW 

fciifE# 2004-3092235 
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(08*. If, 2 4BfKJ^±) l^fcctt^WfCii^ftffitSitWtLK 
[0 0 17] 

*Lfc tLti, fO¥«miiH© i 7 H/h*v» e ^g^ic^D a ttTO « - 1 , 

^tt^JOjft^ i^tfctcS-^b-Cv^* t#x.<btLS 0 AMS Utt"C»5»tt* « - 1 , 
[0 0 18] 

»*^J*OgI|0^t LT > 7--tf (« - g 1 u c a n phosp 

horylase, EC 2.4.1.1", i§Hi\ tffcv»$) tffl^S^ 

***a 0 i<0J:-5 4*fetcti. ^*'J7-Wt*R (^^-^- 1 - 'J >B0 K 

9>f (SP-GPfefcBftftL*) **** (^Jx(f> BMIwo o 

2/0 9 7 1 0 7t^>7l/7h (§^14) «r#!SOifc) » 
[0 0 19] 

iWiV^GPSifciiSP-GP^aot^tLfcfl- 1, 4-^^*>«r^* 
»tt*fB^ffiV^^fttt, i^SWO 0 2 / 0 6 5 0 7 f ^> 7 V 7 h (#^M5) 
HlBm^tLTV^o :o;r/7l/7 H'ii, Witlf, ffcft#-S-3 tU^ff 8 4.4 k 
Da,5tSl. 02O75n-^;Rfi#f4i:LWil 10. 0 k D a . fllftJK 
1. 0 1O7^n-^;Mff 5tLW12 7 6. lkDa> 7>fJgl. 01©7 
5n-x;^ff6i:lWt7 4 1. 9kDa, flUtJSl. 0 1«75n-^ 

[0 0 2 0] 
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& <DX*$>2>o 
[0 0 2 1] 

[0 0 2 2] 
[0 0 2 3] 

M-Cliftv>o W^ib, *;V/71/5'htfflv>TV>i 4 -l 1 4-^;^*v^> — 

i-zmmowmzmfcLx, &&Mt Lx<D&m*wmLtzy), mfenn&i&n « - 1 , 4 

[0 0 2 4] 

[WW:*:** 1 1 10-506627 (^2I~i4l) 

[#^^2 ] #ieF 8-507769 -^<&# (ft 2 H) 
[#!TOiK3 ] #^ 2 0 0 2 - 5 1 1 4 2 9 ^<Zrm (ft 2 M) 

[#9ra:flUJ Sim<&Hi3ftW0 0 2/0 9 7 1 0 7f^7V? h (ft 1 2 7JC-ft 
13 4 H) 

[#^m5] SHMfcHftWO 0 2/0 6 5 0 7f^>7V^ h (ft 2 2Ki3 < fcU ? 2 
3 H) 

[#^#l^« 1] Montalk^ FEBS Letters 4 7 1, 2 0 0 0 
§2 1 9-2 2 31 

[0 0 2 5] 

[»jb * m&ir %-tz£> o^m 

[0 0 2 6] 
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**H©lLwffi**»H\ ***** 1 8 OfiLtl 2 3 0*«fC*ot»*K 

^iMw/^^flMn) an. 2 5JsiTT?*a «- i, 4-^;v*>, 

lo<5»1?li> JiiBa-1, 4 1, 4-^* ft? 
[0 0 2 9] 

[0 0 3 0] 

#S&EW«^JJBtt#flJfcJ\ 1 2 3 0JBLL3 7 0 0 OtlT^oT^Wl. 

[0 0 3 1] ^ ^ 

loo»|fli, ±ffi«-l, 4-^*>l±. 

[0 0 3 2] 

1 ^<omMimx^ ±B*frfr*IM: a - 1 , 4-^*>®IMt»^^f» SH8H»# 
[0 0 3 3] . 

fl^*2T/U*;/£ fcl±*OHHM&fc*&* iSH&fl^-* a - 1 , 4 - >li> K* 

1 8 0 £l± 1 2 3 0 *«fC* o XfrnmiP 1 . 2 5 J»T"e* »K »*^f-* « - 1 . 
4-^r^*>ti, *^BE**1 2 3 0»±3 7 0 0 0*»-e* oT^tfcfl?** 1 • 2 5»Tt 

10 0 3 4] 

loO»^BT-{i. ±IB«-1, 4-^>U*>»i. 1. 4-^*^ 

10 0 3 5] fc ^ w 



[0 0 3 6] 

^fia-i, 4-^;v*>t^fi-€-^»^^£Sib^ 9 8 : 2-6 0 : 4 0t-* 

[0 0 3 7] . 

$5^£ a - 1 , 4-yA'*>t tzte*<D&M® t ©MJfcifl*. 2:98-40 : 60 -c* 

[0 0 3 8] 

1 2 3 0*lt^otW#l. 2 5aT-C*«), 4-^*^»i 
> 230 JBLL 3700 0*«t t*otWl . 2 5»Tt**<» 

[UK 
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[0 0 4 0] 

(^tKMw/Mn) 

[0 0 4 11 

UtOT?*oT, 1 0^F t 3^^i"S^J'Sr$-t-o -T£fr*>> 

O T»JJ ©Ml'li, r«JSctt«6WJ J±*ttL«:v» 0 
[0 0 4 2] 

[0 0 4 3] 

[0 0 4 4] 

[0 0 4 5] 

a _ 1 4_;jr;V55;>J D - ^3 a-1, 4 

[0 0 4 6] 

, 9 — •£ (a-glucan phosphorylase, EC _ 2 

.4.1.1 W*'J5- «kv^) ^lv^»itf^W 0 

[0 0 4 7] 

I* a* h -1, 4-^3'>K^o^i^ 
l 0 0%i£*i<z>a- 1, 4 -7 ft* >)J»ftf)ii* fcv>^ JR*ft?0jSC*»* 

ffiSE# 2004-3092235 
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10 0 4 8] 

7 --If (sucrose pho sph o r y 1 a s e, EC 2. 4. 1. 7) £7* 

(&P£. SP-GPfefcv^) -Cifc&o S P-GPi£t±, GPftfcWil 0 0% 

tu-KZJWMt-f&ZtX^ MM** £ V)i&<X%2>t^*>m&*G1rZ>o sp- 
GPfeti^^^^^n^^^o S P-GP&<^»lft&£S;£}£te, #fl*-Jf. IIIBIH&FjS 
fWO 02/09710 7f/<>7V-; h KfBm£*L&o ^fPJ^ffl^ h tl& a -I, 4 

[0 0 4 9] 

_hfB<7)AMS USk I£St£ffiv>/i « - 1 , 4 >^J&£ # 
<b*U>a-l, A-r)\s1iV\±, ^"CeS^ffi (^fi^9kDa*«) tft<9> ^ 

[0 0 5 0] 

ilBGPfe^i^/t^tiS P-GPfe*«fflt-C^*^$tL^^*^« - 1 , 4 

? ft#m&*"t-& : 
(i) fl-?-*^***^ (Mw/Mn#l. 1 &T) ; 

(i i) m^fr^^^tU^I-^-t^iorttjtOE^ 60 37000) 

(i i i) ^fcfittrr?* »K ^jl©^'b^liL/cT5 n-T.m^'b^^fe-f^^^ 
ii£1i^ s ft^ ; 

( i v) ^mMffitfflmfc<7)vx~xm&<r>frx~m$.2ttr& . 4-^;v*> 
( v ) jfcRfcis ct mm t mm.<Dft^Mt^mx$> %> 0 

[0 0 5 1] 

±|BGPfei3iW 5 Vt^{iS P - G P S^ril Ltf ti « - 1 , 4 

-CT)Vijy^ WCio-c^fisiW^^So G P&& P-G P 

-1, 4 -^*>*^jft-r4*#-ett^J*L3t« - 1 , 4 -^V#>OT^bL££ £ 
tJbSo *<0#JM*. ^ftCiotfltll^^ S.&m%}l 2 3 0 

fiftl 0 OkDa) SSt"C*4o i^M^iaoTa-l, 4-^^*^Ottft 

ib*La75n-.*o£<0j:3 ft fl^f-iis J: Vm&l&vtfmiP'C # ft 
[0 0 5 2] 
[^1] 





1230 (200kDa) jfcjgS 


1230 (200kDa) U± 



























a-1, 4-^*>tti»«tt*J:0 r «f#14«r#W*>, £ fcfOM9V^ttmPJ6 
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[0 0 5 3] _ 

^ 7 ^ n _ * $ fe-f C^-T & 7 ^ n - * lilfc < ^ M^M^T 5 

tem-em^htiz «- 1, 4 -^;v#><a?i^i4> ^t*^** s *< ^otti^^t 

[0 0 5 4] 

1 2 3 0»ff-l, 4-^;v*>^v^ 0 
[0 0 5 5] 

1 2 3 0&±<Da - 1 , 4-^;V#>£V^o 
[0 0 5 6] 

[0 0 5 7] 

x^f Wittf, a-1, 4-^;W*^^#@-W : t 3 -Cf fclifc#J*T, 

Mu$m «m> mmtm. ^tv^:ii«©i^«) t 

- 1 tzx^xmbtm&o iWiUx^rMfcCiot, MM-* 
[0 0 5 8] 

i-fMklt a-1. 4-^;v#>£> 7;v*'JW-ex-rMt#J (« 

o i«iHx-f«ioT, 0ixJ4\ *;v^y^fjvx-t;v, tKnWn 

[0 0 5 9] 

**WU «x.«r, a-1, 4-^*>«r, »«5W xn'^nutK'JV 
^;v^;vt;Vt*^ K, jjMlS^V yy'JU-r^, ^fxxf^*^) 
t i oX'irt>tiM2> 0 
[0 0 6 0] 
(1. «*Jffl^«ttiJ) 

n&m&i 8 om±i 2 3 o*mx$><?xfrnm 

fflMw/iW^IMn) 3&*1. 2 5£JLT"C** a- 1, 4-^;v*>> f/>:(i^ 

fjjfiKli, 2 0 0 J3L± 1 2 0 0 *»-C* ^ ± *) »4 U < 4 0 0 &± 1 1 0 0 Sfcflt 
-C£*K £<b fcfip* b< {46 0 0 JSJL_t 9 0 0*#|t?2b^o 
[0 0 6 1] 

Mmtt±fc*mLxBffli-zztK£<>x§m*M&z*t2>o mmmt> 
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fctfjic+K^MK**- 1 0 0mlf^V'J>^--Cl 0 0ml K«7?yU-»i 

&&KBCXm±, 5 0ml/g^T, 4 0ml/gaT, 3 0ral/gftT, S 
14 2 0 m 1 / g £JLT tcttSfei" ^it* s "el^ 0 £ & ^ ^ «#J <^«*>*« K 

[0 0 6 2] 

^fPJ-Cffiv^ft&m^JK^l 8 OBLtl 2 3 0*Sre*oT#ffcJBe (MT^A^* 
Mw/»¥l&*?iMn) 2 5lTO^<t-l, 4-* r A'#V, £ li * 

tft4, S*«-»"C&fiIO*4fe^»**t»*o 04L<{4. B!©il^f^?^ 

SP-GPS^ioTf^m^tT-^o 
[0 0 6 3] 

**5& * 2> h v> ? 5fl]&*** & o £ o 4 o artMMM* * 4 v> {4ffi^^-^-*Tifei- £ t 

K4 *) % « - 1 , 4 >o§i7jt'tt> BfcfctSu *K*t1-a»**iau feJ£& ifSrlHtS 

[0 0 6 4] 

(2. fefflffifrfrftl) 

*3&9JO»MffliNf^aJH^ 230 m± 3700 0 "C^tfcffi*n . 

2 5JBJLT-C** a - 1 , 4-^^*^. 3fc»4*4>4WI&:fr&fcfco a-1, 4-;7*;V# 
7 0 0 0 *Mx.Xi>&&Mt Lto«**«fo#, SP-GPfetiS 
JR^£#Ji-f &£&3 7 0 0 0aT«M©a-l. 4-m>WL<, ft 1 8 
6 0 0 JJJLTOE^fto a - 1 , 4 - ^/u* *)U* Lv» c •SWJfltt'fr*! * LTffiv^ 
tLSa-1, 4-^Jl/*^<0*^fiEl±, 4*m£L<l4, 1 5 0 0£J.±3 0 0 0 0*fe 
4W2L<141 6 0 0J2LL1 8 0 0$cffiX$>Z> o 
[0 0 6 5] ^ 

<DWM<ofr*m^xttm.Lxnhft2>mn<»mm&> 

LTOttMJ fcrat^t?«l«l«:f#fc»#**, -€-0«a«©«K**8 k g f \>\±.X$>% 
Z_ him* t < > 1 0 k g f &_tTfc£ £ L < . **** 1 1 k g f J^-h-e 

£ btf£ 0»* t^o ffigfc^MCjilSttfcv***. ^tl&CTll 3 0 k g f VXT 
, 2 5 k g f 2 0 k g f ftT, 3; /cl4 1 6 k g f * £ &2>oU 

K^liS-r ^ & t > tt»J o JK ate**** fcJK < * * a o 

[0 0 6 6] 

#3&W-Cffiv>&;ft,a£*jKrt*l 2 3 0^13 7 0 0 oaTt^otW 
?iMw/t¥WiMn) 2 5JsHT"C** a - 1 , 4-^;V*>. *fcl4«€-0 

< HSP-GPttKio"CWtL*o 

[0 0 6 7] , . , 

ffiSE# 2004-3092235 
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i±, a- I, 4r-7fr*><D^MW?$>-ott> iv> 0 m&M#a- 1, 4 ><Dfe 

•c**dfc*«*«)#*Lv> 0 ^MBOi^ft-fk^^Wlt-rsfc, JK*tt**»fc*ffc**1* 
KJS^^Sft* * fcv>5¥iJ J: ? &^#fff£MT-&&v^4a^^T 
jfitikK^, a-1, 4-^*>©»*tt, ttKfc^ 

[0 0 6 8] 

(3. ttftlfflJt!ttl&*S!)) 
[0 0 6 9] 

0m±l 2 3 0*It*otM^l. 2 5ftTt*5. 
[0 0 7 0] 

^H^O^Jffl^^^J^tttSiSii^Sa- 1, 4-^*>tt. m^JK5&*l 2 
3 0J£JLt3 7 0 0 0*Mot«^l. 2 5£lT-C**o 
[0 0 7 1] 

[0 0 7 2] 

(4, a - 1 , 4 xn^nm-zlboXk £K JiiMS-fi^l^a - l , 4 > 

•^rTM-r i t J: «9 „ a - 1 , 4 - ?)i<j] voi&dete^ ®fc7K14> *fc*J"t ttflE 
[0 0 7 3] 

abi-IS^Jia- 1 , 4-^;w*>'t^ #5£<^M¥l&E^JSt?*oT^tfcjg^l . 25 
ftit^swia- 1 , 4 -^/u* vfc fcfcJoTSjtsti&ao 

£*i£o #S&EO«*JfflJ»SMfr&*iJH\ «x.tf, 3fJSl±, 4«JH.±, 5tt&±, 

±, 8®m±s 9t^±, 1 o«&J:fc^ott8ce*«>« - 1 . 4-^^*> 

i {4, a - 1 , 4-^;V*>l5l3 0 0 //g «rHJfeW«5?ll5fefeoaS KIBftO*tfe"C^*^at 

ffiSi L TifilSOTO 4 tT - ? Ogb&* 1 ot?& & £ fc £ 

[0 0 7 4] 

^tb<{4 98 : 2-60 : 4 0t?*4o to i 9 *Jfc^-e?l^-L^*^> H^J^#14 

ftiE^ 2004-3092235 
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[0 0 7 5] ^ x 

2 : 9 8-4 0 : 6 0t*i. t<^J:-5ftJtspt?«^Lfc»^ *frfr«<&4*te**Sft < "C* 
[0 0 7 61 

*»MO««lffl«H»tt'fr«lO*HJKtt. 5 m 1 / g JBLhT** C h»4 L < , 10m 
5 0ml/gMT, 4 0ml/gJBJLT, 3 0ml/g&T\ * fctt 2 0 m 1 / g&TKK 
[0 0 7 7] 

•eSSifl *ott*J<*HR]£#8 k g f 0,±-?ibSitm t < > WK** l o 

k g f J8Lt-e**£fca*&*L<, ajgE^l 1 k g f ELLT?** U'*.* * 
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[0 0 9 0] 
[mil 

e»S <*0 = < (BWW©jS?BM-liWE»T*©ffi«a» /Stt*BU©SI3!im») X100 

umm i : a - 1 . 4 - >©£•#) 

emMWiW (PH7. 0) > 10 6mM^n-^*it«*«)«IO^ 
b*'J (2 2 0 0. 8 8 0, 1 7 6. 1 3 2, 4 4 */tli8. 8mg/'J 9 b 

)V) Ztt-rZKB®. (IV? b*) iMtWO 0 2/0 9 7 1 0 7^>7V 
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